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Abstract. We present the results of a series of Swift and quasi simultaneous ground-based infra-red observations 
of the blazar 3C 454.3 carried out in April-May 2005 when the source was 10 to 30 times brighter than previously 
observed. We found 3C 454.3 to be very bright and variable at all frequencies covered by our instrumentation. 
The broad-band Spectral Energy Distribution (SED) shows the usual two-bump shape (in i/ — vfiy) space) with 
the Infra-red, optical and UV data sampling the declining part of the synchrotron emission that, even during 
this extremely large outburst, had its maximum in the far-infrared. The X-ray spectral data from the XRT and 
BAT instruments are flat and due to inverse Compton emission. The remarkable SED observed implies that at 
the time of the Swift pointings 3C 454.3 was one of the brightest objects in the extragalactic sky with a 7-ray 
emission similar or brighter than that of 3C 279 when observed in a high state by EGRET. Time variability in the 
optical-UV flux is very different from that in the X-ray data: while the first component varied by about a factor 
two within a single exposure, but remained approximately constant between different observations, the inverse 
Compton component did not vary on short time-scales but changed by more than a factor of 3 between observations 
separated by a few days. This different dynamical behaviour illustrates the need to collect simultaneous multi- 
frequency data over a wide range of time-scales to fully constrain physical parameters in blazars. 

Key words, radiation mechanisms: non-thermal - galaxies: active - galaxies: blazars. X-rays: galaxies: individual: 
3C 454.3) 



1. Introduction 

3C 454.3 is a well known bright {f{^GHz) ~ 10 — 15 Jy), 
moderately high redshift (z = 0.859) Flat Spectrum Radio 
Quasar (FSRQ) which shows all the typical hallmarks of 
the class of blazars: large intensity variations at all fre- 
quencies, high radio and optical polarization, superlumi- 
nal motion and a Spectral Energy Distribution (SED) 
showing two broad peaks attributed to synchrotron and 
inverse Compton radiation. The synchrotron power peaks 
in the Infra-red band while Inverse Compton radiation 
start s at soft X-ray frequencies and peaks at MeV ener- 
gies ()Giommi et al.ll2002t iBbm et al.lll995|l . 
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Because of its brightness 3C 454.3 has been exten- 
sively observed o ver the years i n most energy bands, 



from rad io (e.g. iBennetli 119621) . through microwave 



(WMAP iBennett et all l20 
'1965; Raiteri et al 1998^, X- 


optical (e.g. ISandagd 
rav (e.ff. WorraU et al.lll987l 


,Tavecchio ct al. 2002; Marshall et al.. 2005), low energy 7- 


rav (COMPTEL.lBlom et al 


ll995HZhane et alJ2005l) and 


hio-h enertrv ^-rav rECRET.lHaTtman et al .111 99,'i I1 999ft. 



In May 2005 3C 454.3 was reported to undergo a 
very strong optical flare with a remarkable flux increase of 
about four magnit udes compared to previous observations 
tBalonek' 2005a"b'). During the same period the RXTE all- 
sky monitor recorded a flux of over 10 mCrab, implying 
that 3C 454.3 was extremely active also at X-ray frequen- 
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Fig. 1. Long Term X-ray lightcurve of 3C 454.3 at 1 
keV, built using archival data from the Einstein^ ROSAT, 
BeppoSAX, Chandra and Swift satellites. 



cies where it had b ecome one of the brightest extragalactic 
sources m the sky llRemillardll2005l) . 

The Swift satellite Icehrels et ail l2004l) pointed 
3C 454.3 on four occasions in April-May 2005, initially as 
part of an on-going project to study the X-ray properties 
of a sample of blazars and then as a Target of Opportunity 
(ToO) following the announcement of the optical and X- 
ray outburst. 

Historically, 3C 454.3 was observed on several occa- 
sions by a number of X-ray astronomy satellites, start- 
ing with the Einstein observatory in 1980 up to the re- 
cent RXTE detection and Swift detailed observations. 
Fig. n shows the long term X-ray lightcurve built using 
data from the Einstein, ROSAT, BeppoSAX, Chandra and 
Swift satellites. The unusual and very large flare of spring 
2005 is readily apparent. 

Because of this exceptionally high state INTEGRAL 
observed 3C 454.3 as a ToO in the hard-X/7-ray band 
and detected it up to 200 keV (Foschini ct al. 2 005). The 
result s of these observations are presented in IPian et alJ 
Optical and infra-red monitoring between May and 
August 2005 are reported by Fuhrmann ct al. ( 2006). 

In this paper we report the results of the four 
Swift pointings and compare them with the results of quasi 
simultaneous optical and infrared obse rvations performe d 
with the ground-based REM telescope ijZerbi et al.ll2004j) . 
We also report the hard X-ray light curve of 3C 454.3 mea- 
sured by the Swift BAT instrument when the blazar was 
not the target of the observation but was nevertheless 
within its very large field of view (1.4 sr, half-coded) and 
was bright enough to be detected. 



2. Swift observations and data analysis 

Swift data have been collected using all three on- 
board experiments : the X-ray Telescope (XRT, 
iBurrows et al.l l2005l). t h e UV and Optical Telescope 
CUVOT. iRoming et alJ l2005|) and the Burst Alert 



Telescope (BAT, iBarthelmv et all l2005l) . These in- 
struments, together with the observations from the 
ground-based REM Telescope provide a spectral coverage 
that ranges from the near infra-red to the hard X-rays. 



2.1. XRT analysis 

The XRT observations were carried out using both the 
Photon Counting (PC) readout mode, which provides 
maximum sensitivity but is affected by photon pile up for 
count-rates larger than « 0.5 cts/s, and the Windowed 
Timing (WT) mode which does not provide full imaging 
capabilities but it does no t suffer from pile-up up to count- 
rates of « 200 cts/s fsee lBurrows et alJl2005tlHiiill2004i 
for details of the XRT observing modes). 

The data were reduced using the XRTDAS soft- 
ware (vl.4.0) developed at the ASI Science Data Center 
(ASDC) and distributed within the HEAsoft 6.0 pack- 
age by the NASA High Energy Astrophysics Archive 
Research Center (HEASARC). We have selected photons 
with grades in the range 0-12 and used default screening 
parameters to produce level 2 cleaned event files. 

Since the source count rate (a few counts/s) was suffi- 
ciently large to cause photon pile-up in the central pixels of 
the PSF, the spectral data collected in the PC mode were 
extracted in an annular region with inner and outer radii 
of 6 and 20 pixels respectively fVauehan et alJl2005|) . The 
background was estimated in a nearby source- free circular 
region of 50 pixels radius. 

Spectra in the data taken in WT mode were extracted 
in a 40 X 20 pixel rectangular region centered on the target. 
The background was estimated in a nearby 50 x 20 pixel 
source- free rectangular region. In order to use statistics, 
spectra were rebinned to include at least 20 photons in 
each energy channel. Due to current uncertainties in the 
XRT calibration at low energies photons below 0.7 keV 
were excluded from the analysis. 

We used the XSPEC 11.3 spectral analysis package to 
fit the data to a simple power law spectrum. Initially, we 
fixed the low energy absorption {Nh) to the Galactic value 
estim ated from the 21 cm me asurements of (6.5 x 10^" 
cm~^ IPickev fc Lockmanlll990|) . The resulting spectra of 
all observations showed a systematic deviation from the 
best fit law in the low energy part suggesting the pos- 
sibi lity of an additional absorption as already noticed 
by ijTavecchio et al J [20021) or a spectral flattening below 
« 1 — 2 keV. We then considered Nh as a free parame- 
ter in the fitting and found a value systematically higher 
than the Galact i c one b y a factor of 3.5 in agreement with 
iTavecchio et al ] ll2002h . The results are reported in Tab. 
n where column 1 gives the observation date, column 2 
gives the power law photon index, column 3 gives the flux 
in the 2-10 keV band, and column 4 gives the reduced 
and the number of degrees of freedom. 

A Chandra observation of 3C 454.3 performed on 
19-21 May 2005, s hortly after our XRT observations, 
i Villata et al]l2006(l shows a similar X-ray flux level and 
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Table 2. Total UVOT exposure time in seconds in the V, Table 3. Effective wavelengths, extinction ratios, and 
B, U, UVWl, UVM2, UVW2 filters or UV grism counts-to-flux conversion factors for the UVOT filters 



Date Exp. Exp Exp Exp Exp Exp Exp 

V B U UVWl UVM2 UVW2 Grism 



24 Apr 947 675 948 1892 2843 3926 

11 May 1941 

17 May 400 306 400 791 1197 1598 

19 May 4964 



Filter 








V 


5460 


3.2 


(2.2 ± 0.1) XlO"" 


B 


4350 


4.2 


(1.3 ± 0.1) xlO"^'' 


U 


3450 


5.2 


(1.5 ± 0.06) xlO"^** 


UVWl 


2600 


6.7 


(3.5 ± 0.07) xlO"^** 


UVM2 


2200 


9.7 


(7 ± 1) xlO-i"^ 


UVW2 


1930 


8.3 


(6.0 ± 0.4) xlO^i'^ 



^ Effective wavelength of the filter in A. 

^ Ratio of Ax^^ ^ , the extinction in magnitudes at the effective wave- 
length of the filter \^ff, to E{B - V). For the UV filters (UVWl, 
UVM2 and UVW2) Ax^^j/E{B ~ V) was obtained from Fig. 1 in 
ISeatonI il97SD . and for the optical (V, B and U) filters t he values 
are de rived from the interstellar reddening curve given bv lZombecU 

*^ Conversion factor from rate (Counts s~^) to flux (Erg cm^^s^^A^^) 
from UVOT in-orbit calibration as of 30 June 2005 (T.S. Poole, priv. 
comm.). 



to 38 degrees from the centre in the short direction and 
55 degrees in the long direction of the roughly rectangu- 
lar BAT field of view. The count rate for each orbit was 
determined from the sky images by subtracting an annu- 
lar background and fitting the BAT point spread function 
(PSF). The orbital count rates were combined to produce 
daily averages. For each day on which the signal to noise 
ratio was at least 4.0, spectra were produced in the fol- 
lowing analysis chain using the Swift-BAT software. The 
BAT survey detector plane histograms (80 energy chan- 
nels, accumulated over a single spacecraft pointing) were 
first rebinned in energy to correct a small residual inac- 
curacy arising from the way the histograms are created 
on-board the instrument. Secondly, noisy detectors with a 
count rate more than twice the mean rate were removed 
from the analysis data set. Thirdly, the background and 
other bright sources (such as Cygnus X-1) in the field of 
view were removed by "cleaning" in which a geometric 
model of the background plus extraneous sources (coded 
by the BAT mask) are fit to the detector array and then 
subtracted. Then all detectors lying on the projection of 
bright sources through the edge of the coded aperture were 
removed from the analysis data set. This step is neces- 
sary because the geometry and absorption of gaps in the 
coded aperture and graded-Z shield near the edges are 
not well known and hence cannot be well-modeled in the 
response function. Finally counts spectra are created us- 
ing BATBINEVT by convolving the detector plane his- 
tograms with a weight map giving the fraction of each 
BAT detector exposed to the source through the empty 
cells in the BAT coded aperture. The spectra for individ- 
ual pointings in an observation were combined using the 
MATHPHA tool. The response function was generated for 
each observation using the Swift BATDRMGEN routine. 
It correctly accounts for disabled and ignored detectors 
and geometric effects when 3C 454.3 is not in the centre 
of the BAT field of view. The spectra were then fit to 
a simple power law model using the XSPEC 11.3 analy- 



also a low energy absorption in excess to that expected 
from Galactic Nh , although lower than that observed by 
us. 

2.2. UVOT observations 

The UVOT took data during all four Swift observations of 
3C 454.3. The total exposure times in each of the UVOT 
filters is listed in Table [3 

During observations of April 24 and May 17 the UVOT 
obtained series of images in each of the lenticular filters 
(V, B, U, UVWl, UVM2, and UVW2). The UVOT was 
instead operated with the UV grism for the other two 
observations. 

In the case of the lenticular filters, photometry was 
performed on the source using a standard tool (GAIA, the 
Starlink Graphical A stronomy and Image Analysis Tool; 
iDraper et al.l l)2004j) '). Counts were extracted from a 6" 
radius aperture (V, B and U filters) or a 10" radius aper- 
ture (UVWl, UVM2 and UVW2 filters); a larger radius 
was used for the UV filters due to the wider PSF in these 
filters. The count rate was corrected for coincidence loss 
(analogous to pile- up), and the background subtraction 
was performed using a background count rate obtained 
from a 20" radius region offset from the source. The count 
rates were th en de-reddened usin g a value for E{B — V) 
of 0.107 mag llSchlegel et al.lll998l) with the Ax/E{B - V) 
ratios given in Table |31 and converted to fluxes using the 
count rate to flux conversion factors also listed in Table|21 
The resulting flux points for the V and UVW2 fllters are 
plotted as a lightcurve in Fig.|21where we see that variabil- 
ity of up to a factor of 2 is present in the first observation 
(April 24). 

2.3. BAT data 

Thanks to its very large fleld of view (1.4 sr, half-coded), 
the BAT instrument was able to monitor 3C 454.3 even 
when it was not the target of the Swift observation. The 
source was in the BAT field of view on most days starting 
in early April 2005 and continuing beyond the XRT and 
UVOT observations (see BAT light curve shown in Fig.E)). 
The source showed considerable variation, with significant 
detections in at least twenty observations including two of 
the pointed observations (May 11 and May 19). The BAT 
lightcurve was accumulated for all observations in which 
3C 454.3 was close enough to the field centre that it illumi- 
nated at least 10% of the BAT detectors. This corresponds 
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Table 1. Best fit power law spectral parameters for the Swift and BeppoSAX observations of 3C 454.3. Numbers in 
parenthesis are statistical errors at the 90% confidence level. 



Date 


Instrument 


r 


Nh 


-f2-10fceV' 




Xr/dof 










erg cm^^s^i 


erg cm-^s-i 










/I ^21 \ 

(10 ) 


(10-") 


(10 °) 




24 April 2005 


Swift XRT 


1.76 (0.07) 


2.3 (0.4) 


6.1 ±0.3 




0.99/201 


11 May 2005* 


Swift XRT 


1.62 (0.08) 


2.3 (0.4) 


16 ± 1.0 




0.87/172 


17 May 2005 


Swift XRT 


1.79 (0.10) 


2.3 (0.6) 


8.5 ±0.5 




0.92/108 


19 May 2005 


Swift XRT 


1.71 (0.09) 


2.4 (0.6) 


10 ± 1.0 




0.83/122 


8 May 2005 


Swift BAT 


1.7 (0.2) 






5.9±1.0 


0.68/57 


11 May 2005 


Swift BAT 








5.4±1.3 




17 May 2005 


Swift BAT 








<2.3 




19 May 2005 


Swift BAT 








3.3±0.6 




6 August 2005 


Swift BAT 


1.8 (0.2) 






1.7±0.3 


1.47/57 


5 June 2000 


BeppoSAX-LECS+MECS 


1.38 (0.06) 


2.4(0.8) 


1.1 ±0.1 




1.12/58 



* Windowed timing data 



sis package. Only during two observations (8 May and 6 
August 2005) the data were good enough to allow us to 
estimate the power law spectral index with a statistical 
error less than 0.25. On these occasions the best fit spec- 
tral indices were T = 1.69 ± 0.19 and T = 1.81 ± 0.22, the 
fluxes in the 15-150 keV were 5.9 x lO"^" erg cm-^s""'^ and 
1.7 X 10~^° erg cni-^s^^ , respectively (see also Tab^, in 
good agreement with the extrapolations of XRT spectra. 
For completeness we also report in Tab^BAT fluxes si- 
multaneous with XRT observations even when no spectral 
fitting was possible. In these cases fiuxes were calculated 
converting the BAT count-rate into 15-150 keV flux as- 
suming a spectral index of 1.7 as measured during the 
observation of 8 May 2005. 

3. A reanalysis of the BeppoSAX observation 

3C 454.3 was observed by BeppoSAX in June 2000 when 
the source was about 20 times fainter than during the 
Swift observation of May 11. Despite the relatively low 
flux the LEGS, MEGS and PDS instruments provided a 
goo d quality X-ray spe ctrum between 0.1 to over 100 keV 
(see iBoella et al1ll997l for a description of the instrumen- 
tation). These broad- band X-ray data (flr st reported by 
iTavecchio et al.l ( 2002j) and subsequently bv lGiommi et alJ 
Ij2002l) ) are useful to compare the SED of this source in 
different brightness states. 

We present here a re-analysis of the BeppoSAX data 
considering a single power law model with free low en- 
ergy absorption. We considered LEGS, MEGS and PDS 
data. Events for spectral analysis were selected in cir- 
cular regions of 4 and 3 arcminutes and in the energy 
bands 0.5-2.0 keV and 2.0-10.0 keV for the LEGS and 
MEGS, respectively. PDS data in the 15-100 keV range 
were used. Background spectra were taken from the blank 
field archive at the ASI Science Data Genter. 

In lowest line of Table ^ we reported the best fit 
parameters of the BeppoSAX observation. As can be 
seen, the model describes well the 0.5-100 keV spectrum 



Table 4. Summary of REM observations 



Date 


Start UT 


Filter 


magnitude 


11 May 


21:41 


R 


12.73 (0.04) 


11 May 


21:45 


I 


12.04 (0.07) 


11 May 


21:50 


V 


13.28 (0.08) 


17 May 


21:43 


H 


9.74 (0.04) 


18 May 


09:41 


R 


12.56 (0.05) 


18 May 


09:46 


I 


11.84 (0.05) 


18 May 


09:51 


V 


13.08 (0.07) 


19 May 


09:12 


R 


12.22 (0.07) 


19 May 


09:17 


I 


11.58 (0.07) 


19 May 


09:22 


V 


12.72 (0.07) 


19 May 


21:12 


H 


9.94 (0.03) 



and the best fit column density is significantly higher 
than the Galact i c valu e, confirming the early report by 
ITavecchio et al.l l|2002l) and in good agreement with the 
XRT observations of 2005 (See tabCJ. 

4. REM observations 

The Rapid Eye Mount (REM, IZerbi et all l2004ll is a 
robotic telescope located at the ESO Gerro La Silla ob- 
servatory (Ghile). The REM telescope has a Ritchey- 
Ghretien configuration with a 60 cm f/2.2 primary and 
an overall f/8 focal ratio in a fast moving alt-azimuth 
mount providing two stable Nasmyth focal stations. At 
one of the two foci the telescope simultaneously feeds, by 
means of a dichroic. two cameras: RE MIR for the NIR (see 
iGonconi et alll2004l) . and ROSS (see lTosti et ani2004l) for 
the optical. Both cameras have a 10 x 10 arcmin field of 
view and imaging capabilities with the usual NIR (z', J, 
H and K) and Johnson-Gousins VRI filters. Moreover, 
low resolution slit-less spectroscopy is also possible via an 
Amici prism. 



p. Giommi et al.: Swift observations of the blazar 3C 454.3 




Fig. 2. UVOT light curve of 3C 454.3 in the V (filled 
circles) and UVW2 (open circles) filters during the ob- 
servations of April 24 (left side) and May 17 (right side). 
The time axis is in units of seconds since the beginning of 
the first UVOT observation (24-April-2005 19:25:27 UT). 
Similar variability is present in all other UVOT filters. For 
comparison we also report as filled squares the simultane- 
ous (constant during single exposures) 2-10 keV intensity 
level. 



All raw optical/NIR frames obtained by REM were 
corrected for dark, bias and flat fleld. Instrumental 
magnitudes were obta ined via ap erture photome- 
try using DAOPHOT l)Stetsonl Il988|) and Sextractor 
ijBertin fc Arnoutsll996|) . Calibration of the optical source 
magnitude was obtained by differential photometry with 
respect to the comp ariso n, stars seque n ce rep orted by 
iFioriicci et alJ l(l998l) and iRaiteri et alJ l|l998^ . For the 
NI R calibration we used the com parison sequence reported 
bv lGonzalez-Perez et all ()200l|) . 

The observed fluxes in different fllters are reported in 
Tab. 0] where columns 1 and 2 give the data and time of 
the observation, column 3 gives the filter and column 5 
gives the magnitude with error in parenthesis. 



5. Discussion and conclusion 

We have reported the results of several Swift and REM 
observations of the blazar 3C 454.3 taken in April-May 
2005 when the source undewent an extremely large optical 
and X-ray outburst. 

The source was found to be much brighter than in the 
past over the entire energy range covered by our instru- 
mentation, from the near infra-red to the hard X-rays. 

The maximum observed X-ray fiux was a factor ~10 
larger than that measured during the ROSAT All Sky 
Survey and a factor ~30 higher than during an early 
Einstein observation. Comparison with the 2002 Chandra 



< 
m 




5.35X 



5.355x10' 
Time fMJDl 



5.36x10' 



Fig. 3. BAT light-curve of 3C 454.3 between 25 April and 
15 August 2005. The dates of the Swift pointed observa- 
tions of May 11, 17 and 19 are indicated by the dashed 
vertical lines. 



observation is somewhat unc ertain due to pile-up prob- 
lems in the ACIS instrument l|Marshall et al.ll2005^ . 

The time variability behaviour of the IR-optical-UV 
fiux (thought to be due to synchrotron emission) and of 
the X-ray flux (attributed to the inverse Compton com- 
ponent) were quite different. While the X-ray flux was 
stable within single exposures, but varied by over a fac- 
tor 3 between different Swift observations, the optical/UV 
flux varied by nearly a factor 2 during the observation of 
April 24 (see Fig. [21) but the average flux varied much less 
than the X-ray flux between different observations. 

The X-ray spectral slope was found to be flat dur- 
ing all four Swift observations with some indication of 
spectral flattening with increasing intensity. Best fits to 
simple power law models give photon spectral indices of 
r « 1.6—1.8, strongly indicating that the inverse Compton 
component was responsible for the X-ray emission also in 
this very bright state (see Table Similar results have 
been obtained wi th INTEGRAL ob servations perfomed on 
15-18 May 2005 (" Pian et al ."2006'l. 

We have combined our XRT, UVOT and REM mea- 
surements with non-simultaneous multifrequency data 
taken form NED and the ASI Science Data Center to build 
the SED shown in Fig.El From this figure we see that the 
infra-red, optical and UV data points form a steep spec- 
trum implying that the peak of the synchrotron compo- 
nent is located at lower energies than the near infrare d 
even during the fiare (see also iFuhrmann et ahlboOfil) . 
3C 454.3 was detected by COMPTEL and EGRET in 
the 7-ray band a few years ago when the source was much 
faint er in the optical ba nd than during our observations 
(e.g. iRaiteri et al]ll998(l . 

The general shape of the SED clearly follows the 
usual two-bump synchrotron/inverse Compton scenario. 
We computed the expected SED from one-zone syn- 
chrotron self-Compton models from a power law distri- 
bution of relativistic electrons with energy up to 7 = 10'^ 
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10 15 20 25 

Log frequency v (Hz) 

Fig. 4. The observed Spectral Energy Distribution of 3C 454.3. Swift UVOT, XRT and BAT data are plotted together 
with quasi-simultaneous REM data (large, filled circles) and with non-simultaneous multi-frequency data (smaller 
symbols). BAT spectral results, shown as a bow-tie spectrum, are from the observation of 8 May 2005 when the source 
intensity was very large. The solid and dashed lines represent the predictions of simple one-zone SSC models that fit 
the optical and X-ray data reasonably well. Detailed modelling, however, requires a more complex approach that takes 
into account the different dynamical time-scales at different frequencies. See text for details. 



followed by a log-paraboli c distribution u p to a Lorentz 
factor of ^max = 3 X 10'' l|Massaro et al.l l200fi1. We ob- 



tained reasonably good representations of the data for 
both the high and low intensity states (see Fig. 4) as- 
suming magnetic field values of B ~ 0.3 and 0.45 Gauss, 
beaming factor 5 ~ 20, electrons power law slopes s = —2 
and —2.3 and curva ture parameter r = 1.8 and 1.7 (see 
iMassaro et aLlEooil for details). However, the widely dif- 
ferent behaviour of the apparently constant optical com- 
ponent and the variable X-ray flux undoubtly indicate 
the presence of widely different dynamical time-scales in 
different ene rgv bands. Moreove r, the optical light-curve 
reported by IVillata et all l|200fi() showing large variabil- 
ity, both on relatively long (several weeks) and short 
timescales (see also Fig.|21l, implies an even more complex 
scenario. A complete understanding of the physical pro- 
cesses powering flares such as that observed on May 2005 
require the measurement of the dynamical time-scales at 
different frequencies. Detailed modelling of the data pre- 
sented here is beyond the scope of the present work. 

Despite 3C 454.3 was about 20 times brighter than 
when observed with BeppoSAJi the X-ray spectral shape 
was significantly harder when the source was fainter. This 



finding contrasts with what is usually seen during flares in 
blazars and suggests that it could be due the occurrence 
of a softer IC component. In fact, as apparent from Fig. 4 
we cannot exclude that the peak of the SED, which can be 
estimated around 10 MeV in the faint state moved down 
to ~1 MeV during the 2005 flare. Unfortunately, the lack 
of 7-ray data makes it impossible to reach a firm conclu- 
sion on this point that is crucial to model the physical 
conditions of 3C 454.3. 

On the other hand, if the 7-ray flux scaled with the 
optical flux 3C 454.3 might have been the brightest AGN 
in the May 2005 7-ray sky with a flux in excess of 10~^ 
ph-^s-i (E > 100 MeV), probably brighter than 3C 279 
when observed by EGRET in a high state. Differently, 
a spectral distribution of the flaring component with a 
more pronounced curvature would imply a 7-ray flux 
of the same order or even lower than that observed by 
EGRET. Blazars undergoing large outbursts like the one 
described in this paper are obvious targets for the upcom- 
ing 7-ray observatories AGILE and GLAST. Observations 
with these satellites, combined with well planned multi- 
frequency monitoring campaigns, will provide great new 
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opportunities to significantly improve our understanding 
of tlie physical processes powering blazars. 
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